Photosensory and thermosensory responses in Dictyostelium slugs are specifically impaired by absence of the F-actin cross-linking gelation factor (ABP-120).
Chemotactic aggregation of starving amoebae of Dictyostelium discoideum leads to formation of a motile, multicellular organism - the slug - whose anterior tip controls its phototactic and thermotactic behaviour. To determine whether proteins that regulate the in vitro assembly of actin are involved in these responses, we tested phototaxis and thermotaxis in mutant slugs in which the gene encoding one of five actin-binding proteins had been disrupted. Of the proteins tested - severin, alpha-actinin, fimbrin, the 34 kD actin-bundling protein and the F-actin cross-linking gelation factor (ABP-120) - only ABP-120 proved essential for normal phototaxis and thermotaxis in the multicellular slugs. The related human protein ABP-280 is required for protein phosphorylation cascades initiated by lysophosphatidic acid and tumor necrosis factor alpha. The repeating segments constituting the rod domains of ABP-120 and ABP-280 may be crucial for the function of both proteins in specific signal transduction pathways by mediating interactions with regulatory proteins.